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1571 ABSTRACT

A trimmer for making a circumferential cut through a
hollow cylindrical object. The trimmer has a rotatable
cup which holds a blade support assembly which ro-
tates with the rotatable cup. A cam member is sup-
ported by the rotatable cup and rotates in the same
direction as a rotatable cup but at a slightly different
speed. In one cutting cycle, the cam member rotates one
revolution different from the rotatable cup. This causes
the blade to move in and out of contact with the object
to be cut while the blade is rotating about the periphery
of the object.

14 Claims, 7 Drawing Figures
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TRIMMER FOR CYLINDRICAL OBJECTS

BACKGROUND OF THE INVENTION

The field of the invention is cutting machines, and the
invention relates more particularly to devices for trim-

ming hollow objects such as the tops of plastic bottles.

In the production of plastic objects, particularly those
made by the process of blow molding, it is often impor-
tant to make a smooth cut at a hollow opening of the
object. Because such objects are often quite thin and
deformable, it 1s often difficult to prepare a smooth cut
surface. Often the cutting blade will tend to wander and
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will produce a somewhat spiral cut. In those instances

where the surface must seal against another surface
such as a bottle top with a bottle cap, such non-concen-
tric cut can lead to leakage and to rejects. Another
common problem is debris if the cut is made by a saw-
type cutter.

Numerous approaches have been taken to trim hol-
low objects. One_.approach is disclosed in applicant’s
U.S. Pat. No. 4,445,406 where a dome is molded into the
top of a bottle, and the dome is used to support the
bottle and rotate it against a knife which is angled into
the path of the bottle. While such approach is satisfac-
tory for many applications when a device is particularly
thin, or when it 1s inconvenient for a dome to be molded
in the top, such approach 1s unsatisfactory. An ap-
proach utilizing a spinning bottle is shown in U.S. Pat.
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No. 3,675,521. Another patent showing a method of 30

cutting the top from a bottle while rotating the bottle is
shown 1n U.S. Pat. No. 3,800,638 when the object to be
cut is a thin-walled object. The pressure of the knife
against the side of the unsupported neck still tends to
distort it and occasionally will create a spiralled cut

which results in a product which must be discarded as
waste.

SUMMARY OF THE INVENTION

It 1s an objeet of the present invention to provide
apparatus for making a circumferential cut through a
cylindrical object.

The present invention is for a trimmer or cutter for
making a circumferential cut through a cylindrical ob-
ject. The trimmer has a support table which holds a
rotatable cup which is provided with means for rotating
the cup about its axis. A cam member is supported by
the rotatable cup, and has a hollow shaft which is axi-
ally aligned with the axis of rotation of the rotatable
cup. The cam portion of the cam member is supported
by the base of the cup, and the cam member is circular
and has its center offset from the center of its shaft. The
shaft 1s provided for means for rotating the same in the
same direction but at a different speed from that of the
rotatable cup. A blade support assembly is held by the
base of the rotatable cup, and it has an upper surface and
a lower surface and has a cam receiving opening in the
bottom thereof. The blade support assembly has a pas-
sageway through the center thereof. Blade means are
held by the blade support assembly at the upper surface
thereof, and the blade means extends into a passageway
of the blade support assembly. An object support plate
has an upper surface and a lower surface and is held by
the support table so that its lower surface is adjacent the
upper surface of the blade means. Means are provided
for preventing the rotation of the blade support assem-
bly with respect to the rotatable cup. In one cutting
cycle, the rotatable cup rotates one rotation different
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that the cam member. For example, if a cutting cycle is
one hundred rotations of the rotatable cup, the cam
member would be rotated one hundred and one revolu-
tions. While the term, “trimmer,” is used herein, the
device of the present invention is also useful for cutting
pipe or other long objects into shorter lengths.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of the trimmer of the
present invention.

FIG. 2 1s an enlarged plan view, partly cut away, of
the cutting portion of the trimmer of FIG. 1.

FIG. 3 is a cross-sectional view taken along line 3—3

of FIG. 2.

FI1G. 4 1s an exploded perspective view of the cutting
apparatus of the trimmer of FIG. 1.

FIG. 5 is an enlarged plan view of the blade support
apparatus and rotatable cup of the trimmer of FIG. 1
showing the blade in its retracted configuration.

FIG. 6 is an enlarged plan view of the blade support
apparatus and rotatable cup of the trimmer of FIG. 1
showing the blade in its cutting configuration.

FIG. 7 1s an enlarged cross-sectional view of the
blade and trimmed object of the trimmer of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The ttimmer of the present invention is shown in
perspective view in FIG. 1 and indicated by reference
character 10. Trimmer 10 has a support table 11, having
legs 12. Support table 11 holds a drive motor 13 which
has a pair of sheaves 14 and 15 which are of a slightly
different size. A pair of drive belts, of the type typically
referred to as Gilmer belts, are identified by reference
characters 16 and 17 and are attached, respectively, to
sheaves 14 and 15 and to a second pair of sheaves 18 and
19 which are affixed to the trimmer as discussed in more
detail below and shown 1in FIG. 3. Gilmer belts have a
plurality of belt teeth which fit into matching grooves
on the four sheaves and provide an accurate non-slip
type of drive between the belts and the sheaves. An
operating control button is indicated at 20 which, for a
non-automated system, would cause the trimmer to go
through one cycle when depressed. Separate servo
drive motors can be used in place of a single motor with
different size sheaves.

The blade holding assembly of the trimmer 1s shown
in FIGS. 2 and 3 and is, preferably, a teflon or other
polymeric material, having a low coefficient of friction
and 1s indicated by reference character 21 in FIGS. 2
and 3. Assembly 21 1s shown as a circular disk-shape
member, having an outside edge 22 and an inside open-
ing 23 which, as shown in FIG. 3, is large enough to
permit the trimmed end of the bottle, or other object
being trimmed, to fall through the trimmer. A bottle

" support plate 24 1s held to table 11 by four screws 26 and

65

has a neck support opening 25 which comprises an
important feature of the present invention. Opening 25
1s capable of holding a thin, cylindrical object in a se-
cure manner so that it does not tend to be deformed by
the cutting blade. As shown in FIG. 3, the cutting blade
27 which 1s held to blade holding assembly 21 by a
screw 28, is moved into contact and through the object -
to be trimmed as indicated in FIG. 7 and described
more fully below. Different bottle support plates would
be used for different objects to be trimmed, and the
opening 25 would be adjusted to accurately surround
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the object to be trimmed. While the term, *“bottle,”
support plate is used, the trimmer of the present inven-
tion is, of course, not limited to trimming bottles and is
capable of trimming any cylindrical object. Further-
more, the apparatus which holds the object to be cut
can be a separate machine, but the “neck” should pass
through an opening which is only slightly larger than
the “neck” so_that it will be supported against distor-
tion. Such support would not be necessary, however,
for a rigid object such as heavy wall pipe.

Plate holding assembly 21 has a circular recess 29
which is indicated in phantom lines in FIG. 2 and in
cross-sectional view in FIG. 3. Circular recess 29 serves
as a cam receiving opening and is only slightly larger
than cam 30 which is affixed to a hollow cam shaft 31
which has a hollow central opening 32. As shown in
FIG. 3, a pin 33 is held by a rotatable cup 34 and extends
into a slot 35 in blade holding assembly 21. This pre-
vents the plate holding assembly from turning in rotat-
able cup 34. Rotatable cup 34 has a hollow shaft 36 that
has a central opening 37 which serves as a bearing to
hold and support hollow cam shaft 31. Sheave 19 is held
to shaft 36 by a set screw 38; similarly, sheave 18 1s held
to cam shaft 31 by set screw 39. It can readily be seen
that as cam shaft 31 is turned with respect to hollow cup
shaft 36, that cam 30 will cause the blade holding assem-
bly to move to the right and to the left as viewed In
FIG. 3, thereby bringing blade 27 into contact with any
-object passing through neck opening 25. Appropriate
bearings 40 and 41 are held, respectively, by table 11
-and bearing support cup 42.

Before describing the cutting action, brief reference
will be made to FIG. 4 which shows the trimming parts
of the trimmer in exploded, perspective view. The in-
side diameter of recess 43 is larger than the outside
diameter of blade holding assembly 21 so that it may
move back and forth in recess 43 as indicated in FIGS.
‘5 and 6. Furthermore, the central opening 23 in blade
holding assembly 21 is larger than the neck support
opening 25 so that it does not interfere with or contact
the object being cut as the blade support assembly
moves from side to side in recess 43.

In operation, neck 45 of bottle 44 1s inserted through
neck support opening 25, and the control button 20 1s
depressed to cause the machine to go through one cut-
ting cycle. This activates drive motor 13 which 1s con-
trolled to make a predetermined number of revolutions,
for instance fifty revolutions, by appropriate sizing of
sheaves 14 and 15 and sheaves 18 and 19. The rotatable
cup 34 is caused to turn, for instance, one hundred turns
and the cam member is caused to turn, for instance,
ninety-nine turns. During this cycle, 1t can be seen that
during the first approximately fifty turns, blade 27 1s
being slowly moved into contact with neck 45 as it i1s
being rotated about neck support opening 25. In any
one turn, blade 27 only progresses a minute amount into
the neck opening and, thus, there is no significant ten-
dency for neck 45 to be deformed. Furthermore, neck
support opening 25 helps prevent any such deformation
even if neck 45 is very thin. At the end of the cycle,
because of the one-turn difference from the rotatable
cup as compared to the cam, the cam support blade has
once again returned to its retracted position as indicated
in FIG. 5 and is ready for another cycle. The trimmed
portion of neck 45 merely drops through central open-
ing 32 and can be conveyed away.

Of course, for most operations, the trimmer would be
augmented to operate in a continuous manner, and the
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bottle support plate would be shaped to hold the object
to be trimmed at an accurate position and often would
be a separate apparatus. Also, although a single drive
motor 13 is shown, it is, of course, possible that a sepa-
rate drive motor be provided for each shaft, but for any
cutting cycle, the number of revolutions of the cam
should be one revolution different from the number of
rotations of the rotatable cup. Likewise, it 1s not impor-
tant that the cup rotate faster than the cam, as either one
may exceed the speed of the other, as long as there 1s a
slight difference in rotational speed. Furthermore, al-
though the blade holding assembly and internal recess
of the rotatable cup are shown as circular, they could,
instead, be rectangular, in which case, pin 33 and slot 35
would not be necessary as their function is merely to
prevent the turning of blade holding assembly 21 with
respect to rotatable cup 34.

A circular blade i1s advantageous since it may be
sharpened by merely loosening screw 28 and turmng
the blade a small distance. However, other blade shapes
could, of course, be used, but it is advantageous that the
upper surface of blade 27 be near the lower surface of
bottle support plate 24 so that neck opening 2§ can
serve to support the object to be trimmed. The under-
surface of bottle support plate 24 is generally planar and
is indicated by reference character 46. The upper sur-
face 47 of blade 27 is also planar and almost in contact
with undersurface 46.

It is believed that the trimmer of the present inven-
tion is not limited in usefulness to very thin objects and
is capable of cutting relatively thick objects. It 1s of
course, conceivable that a single cycle could involve
one thousand revolutions of the cam and one thousand
and one revolutions of the cup so that the speed of
insertion of blade 27 into the object to be cut could be
very slow.

The size of objects to be trimmed is almost unlimited.
It is contemplated that the central opening 32 could be
large enough to trim an object such as a garbage can
top, as well as to trim a very small object as, for in-
stance, the size of a drinking straw. Because the slowly
progressing cutting movement of the knife 1s a very
efficient means of trimming a circular object, it is antici-
pated that the trimmer of the present invention will be
capable of trimming large and small circular objects, as
well as thin or thick objects.

A trimmer was constructed utilizing a blade holding
assembly fabricated from a polymer, having high lubric-
ity sold under the trademark, “Teflon.” The cam and
cam shaft were made from a single brass cylinder, and
the rotatable cup was fabricated from No. 7075 alumi-
num. Since the cam and its shaft 31 move only slowly
with respect to the opening 37 in shaft 36, 1t 1s not neces-
sary that a roller bearing be provided between these
surfaces. A cutting cycle using five revolutions for ro-
tatable cup 34 and four revolutions for cam 30 was
highly successful in the trimming of a difficult-to-trim,
thin-walled, cylindrical object. This provided a twin
cycle of very short duration of about one-half second.

The present embodiments of this invention are thus to
be considered in all respects as illustrative and not re-
strictive; the scope of the invention being indicated by
the appended claims rather than by the foregoing de-
scription. All changes which come within the meaning
and range of equivalency of the claims are intended to
be embraced therein.

What is claimed 1s:
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1. A trimmer for making a circumferential cut
through a cylindrical object comprising:
a support table;
a rotatable cup supported by said tab]e, said cup hav-
ing a base and having means for rotating said cup
about its axis, said means for rotating being con-

nected to said cup;

a cam member supported by said rotatable cup and
having a hollow shaft, said shaft being axially
aligned with the axis of said rotatable cup, said cam
portion of said cam member being supported by the
base of said cup and being circular and having its
center offset from the center of its shaft, said shaft
having means for rotating the cam member about
the central axis of said shaft in the same direction
but at a speed different from that of said rotatable
cup;

a blade support assembly held by the base of said
rotatable cup, said blade support assembly having
an upper surface and a lower surface and having a
cam receiving opening in the bottom thereof and
sald support assembly having a passageway
through said assembly;

" blade means having an upper surface, said blade
means being held by said blade support assembly at
the upper surface thereof, said blade means extend-
ing into the passageway of said blade support as-
sembly; and

means for preventing the rotation of said blade sup-
port assembly with respect to said rotatable cup,
sald means for preventing the rotation of said blade
being interconnected between said blade support
assembly and said rotatable cup.

2. The trimmer of claim 1 wherein said rotatable cup

has a hollow shaft extending through said support table.

3. The trimmer of claim 2 wherein the holiow shaft of
said cam member 1s held in the hollow shaft of said
rotatable cup.

4. The trimmer of claim 1 wherein said blade support
assembly has a circular exterior, said cam receiving
opening is circular and the circular exterior and the cam
receiving opening are concentric with respect to each
other.

5. The trimmer of claim 4 wherein said means for
preventing the rotation of said blade support assembly
with respect to said rotary cup comprises a pin and slot
combination. |

6. The trimmer of claim § wherein the pin is located
in the rotatable cup and the slot is located in the bottom
of said blade holding assembly.

7. The trimmer of claim 1 wherein said blade means is
circular.

8. The trimmer of claim 1 wherein the speed of rota-
tion of the rotating cup 1s set so that in one cutting
cycle, 1t will turn at one revolution different than that of
the cam member.

9. A trimmer for making a circumferential cut
through a cylindrical object comprising:

a support table;
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a circular, rotatable cup supported by said table, said
cup having a base and having a hollow shaft con-
centrically positioned at the base thereof, said cup
having an opening therethrough coincident with
the opening in said hollow shaft, said rotatable cup
having means for rotating said cup about its verti-

cal axis, said means for rotating being connected to
said cup;

a cam member supported by said rotatable cup and
having a hollow shaft, said shaft being axially
aligned and fitting with the hollow shaft of the said
rotatable cup, said cam portion of said cam member
being supported by the base of said cup and being
circular and having its center offset from the center
of its shaft, said shaft having means for rotating the
cam member about the central axis of said shaft in
the same direction but at a speed different from that
of said rotatable cup;

a blade support assembly held by the base of said
rotatable cup, said blade support assembly having
an upper surface and a lower surface and having a
circular cam receiving opening in the bottom
thereof, having an inside diameter slightly larger
than the outside diameter of the cam and said sup-
port assembly having a passageway through said
assembly which is larger than the opening in the
hollow shaft of the cam member;

blade means having an upper surface, said blade
means being held by said blade support assembly at
the upper surface thereof, said blade means extend-
ing into the passageway of said blade support as-
sembly; |

an object support plate having an upper surface and a
lower surface and having a circular opening there-
through, the plate being supported by said support
table so that its lower surface is adjacent the upper
surface of said blade means; and

means for preventing the rotation of said blade sup-
port assembly with respect to said rotatable cup,

- said means for preventing the rotation of said blade
‘being mterconnected between said blade support
assembly and said rotatable cup. |

10. The trimmer of claim 9 wherein the top of said
blade support assembly is flat and the blade has its upper
surface in the same plane as the top of the blade support
assembly.

11. The trimmer of claim 10 wherein the lower sur-
face of the object support plate 1s in close proximity to
the top of the blade support assembly.

12. The trimmer of claim 11 wherein said blade of
said blade means is a circular blade having a flat upper
surface and is bevelled inwardly from its outer periph-
ery.

13. The trimmer of claim 9 wherein the shaft of said
cam member extends below the terminus of the shaft of
the rotatable cup.

14. The trimmer of claim 13 wherein the shaft of said
cam member has a sheave thereon and the shaft of said

rotatable cup has a sheave thereon.
¥ % ¥ %X %
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